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Role of Atmospheric Composition in
Climate Change

% Greenhouse gases and particles that drive climate change.

% Stratospheric ozone depletion (ozone, source gases, active
halogens, reservoir species, particles-PSCs).

s Atmospheric cleansing capacity (hydroxol not usually thought
of in a climate context but influences greenhouse gases such as
methane).

 Air quality (air pollution produces ozone and particles that are
important climate constituents).

In all of these roles there are important sources and sinks for
these constituents as well as active atrmospheric chemistry that
have very important vertical structure.
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Tropical Ozone Mixing Ratio [ppbv]: 1998-2002 SHADOZ Ozonesonde Data
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Composition Requirements

e Report of "The Integrated Global Atmospheric
Chemistry Observations (IGACO) Theme” of
the Integrated Observing Strategy.

— Can serve as basis for developing requirements for
measurement of atmospheric constituents.

— Provides examples of existing and planned
observing systems including profile measurements
(ground-based, aircraft, satellite).






ATMOSPHERIC SPECIES IN GROUP 1 TO BE MEASURED BY AN INTEGRATED GLOBAL OBSERVING SYSTEM
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ATMOSPHERIC SPECIES IN GROUP 2 TO BE MEASURED BY AN INTEGRATED GLOBAL OBSERVING SYSTEM
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Ozonesonde Stations in the WMO/GAW

and SHADOZ Networks
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JAL 1000 flights
NOXAR 622 flights
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Figure 3.3. Flight routes of MOZAIC (21000 flights 1994-2003, yellow), JAL (ca 1000 flights 1993-2003, purple], NOXAR (622
flights, blue), and CARIBIC (83 flights 1997-2001, green]. [Picture courtesy of Andreas Volz-Thomas, Jillich]



Lidar measurements within NDSC

Measurements generally performed during the night (better
SN ratio) and in clear sky conditions

Accuracy, Temporal and Vertical resolution differ according
to instrumental set up (Laser power, ...)

Long term lidar time series:
— Stratospheric ozone
— Tropospheric ozone (different instrumental set up)
— Temperature

— Aerosol Backscatter Ratio and Backscatter coefficient
(at 532 nm or 355 nm)

Water vapor lidar measurements (~ 2 - 15 km) considered
for inclusion within NDSC



Lidar measurements within NDSC

Parameter Altitude |Accuracy |Precision Vertical |Temporal
Resolution | Resolution
Trop. Ozone <10km |5-20 % <10 % 0.2 km 2 hours
10-15km |5 % 10 % 0.5 km 2 hours
Strat. Ozone <20km |5-20 % <5 % 0.6 km 2 —4 hours
20-40 km |<5% <5 % 0.6-2km |2 —4 hours
>40km  |5-20 % 10-40 % 2-8 km 2 — 4 hours
Temperature 10-20 km |<2 K 0.1 K 0.3 km 2 — 4 hours
20-40 km |1-2K 0.2-2K 0.3-1km |2 —4 hours
40-65km | 2-5K 2-5K 1-3 km 2 — 4 hours
>65 km 5-10K 5-10K 3-8 km 2 — 4 hours
Aerosols 8-40km |5% 5% 0.3-1 km |2 hours

Backscatter Ratio




Conclusions

An extensive suite of constituent measurements is required
to meet the need for monitoring atmospheric composition
to meet climate requirements.

Vertical structure plays a key role in determining the
climate impact of atmospheric trace constituents.

Significant work has already been done in developing
measurement requirements related to atmospheric
composition.

Adequate monitoring of atmospheric composition related

to climate requires an integrated global observing strategy
that includes satellite, aircraft, and ground-based systems
using remote sensing and in situ techniques.

Networks currently exist for measuring atmospheric
composition that require expansion in both spatial and
temporal density.
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